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COMPOSITION AND METHOD FOR
ROAD-FILM REMOVAL

This application 1s a divisional patent application of U.S.
patent application Ser. No. 09/999,168, filed Nov. 30, 2001

that 1ssued as U.S. Pat. No. 6,864,220 on Mar. 8, 2005. U.S.
patent application Ser. No. 09/999,168 1s a divisional of U.S.
patent application Ser. No. 09/461,861, filed Dec. 15, 1999
that 1ssued as U.S. Pat. No. 6,339,054 on Jan. 15, 2002. U.S.
patent application Ser. No. 09/461,861 1s a Continuation-In-
Part of U.S. patent application Ser. No. 09/295,035, filed Apr.
20, 1999 that 1ssued as U.S. Pat. No. 6,350,725 on Feb. 26,
2002. U.S. patent application Ser. No. 09/999,168, U.S.
patent application Ser. No. 09/461,861 and U.S. patent appli-
cation Ser. No. 09/295,035 are incorporated herein by refer-
ence.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mnvention relates to compositions and method
usetul 1n the removal of road film and dirt from vehicles such
as cars, trucks, motorcycles, snowmobiles, bicycles, vans,
buses, trailers, railway trains and the like. These compositions
and methods may be used manually, with hand operated
cleaning equipment or 1n automatic cleaning equipment with-
out the assistance of mechanical action. The methods of the
invention may be practiced with a) low pressure, no contact
cleaning methods, b) high pressure scrubbing application of
the compositions, ¢) friction wash with low or high pressure
fluid application, d) presoak cleaning 1n ‘touchless’ and tric-
tion-type vehical washes, €) clean-in-place (closed environ-
ment) washing systems, especially for aluminum, or any
variation of cleaning formats known within the art.

2. Background of the Invention

It1s desirable to keep the exposed surfaces of vehicles clean
for reasons which include at least maintaining the appearance
of the vehicle, mimimizing surface tarnishing of the vehicle,
reducing paint wear and fading, and preventing corrosion on
the vehicle. Each of these adverse aflects on vehicles are at
least in part contributed to by materials which collect on the
vehicle during use and storage. It 1s well known that regular
surface care and washing of the vehicle can assist 1n main-
taining the appearance of the vehicle and can even extend its
usetul life where corrosion damage 1s concerned. It 1s there-
fore desirable to have products available to the market place
which can assist in the cleaning and washing of vehicle sur-
faces.

Unfortunately, the roadways are not uniform in the mate-
rials which contribute to the deposits leit on vehicles. The
composition of materials transferred from the roadways to
cars (often along with moisture from the surface of the road-
way) even changes with the seasons. The more obvious
changes 1n the compositions of the road surface contaminants
transterred to vehicles occur during the Winter, when anti-
icing matenals (e.g., salt, pumice, organic solvents such as
cthylene glycol from anti-freeze solutions, sand) are regularly
applied to the roadways. The salt used on roadways may often
contain mineral oils or vegetable oi1ls as an additive. Less
obvious roadway contaminants may appear where agricul-
tural materials used on fields 1n the Spring and Summer may
run onto the road surfaces. Incompletely burned hydrocar-
bons, leaking vehicle fluids, and spills also contribute to the
mix of road dirt which can be transferred onto vehicles. This
vast variation 1n possible materials which may accumulate on
cars 1s also complicated by the fact that so1l compositions
vary from region to region.
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It 1s commercially undesirable to have to provide a vast
array of cleaning solutions or concentrates from which clean-
ing solutions must be prepared which have to be chosen onthe
basis of the type of road-film which 1s thought to be present on
a vehicle. The use or need for a wide range of different
cleaning solutions would require increased work in design-
ing, packaging and formulating specific cleaning composi-
tions, and would require the user to select the appropnate
cleaning solution for each particular vehicle to be cleaned.
This would be a very undesirable situation. It 1s therefore
important to attempt to provide cleaning solutions with the
widest range of capability with respect to the removal of the
most common types of road-film and dirt from vehicles. This
1s not any easy task because, as noted above, the components
of the road-film might comprise organic materials, 1norganic
matenals, hydrophilic materials, hydrophobic materials,
acidic matenals, or basic materials. It has therefore been a
difficult task 1n designing cleansing compositions for the
removal of road-film from vehicles which have a broad range
of applicability for the different types of film which may be
deposited on the vehicles.

Some mechanical action and/or aggressive fluid applica-
tion pressure may be necessary 1n some application to remove
traffic film. This can also complicate the compounding of the
solutions as certain ingredients useful at lower pressure appli-
cations may cause foaming when used with stronger
mechanical forces or higher pressure applications. If too high
a fluid application pressure 1s used, the pressure can damage
the surface without removing the tratfic film. Prior cleaners
remove some dirt but the traffic film was not completely
removed. Additionally, attempts at providing cleaning solu-
tions which are compatible with the cleaning of such signifi-
cantly different soil compositions has encountered a problem
wherein the mgredients of the proposed cleaning solutions
are incompatible, either reacting with one another or separat-
ing during storage. The use of hydrofluoric acid solutions,
although effective 1n cleaning certain clear metal surfaces,
may be avoided where possible 1n commercial operations and
requires careful control 1n industrial settings because of the
corrosive strength of the HF.

U.S. Pat. No. 4,093,566 describes a phosphate-free spray
cleaner for metals utilizing sodium metasilicates, sodium car-
bonate and EDTA dissolved 1n water with an ethoxylated
wetting agent.

U.S. Pat. No. 4,153,571 describes a heat dependent alkali
gel cleaning composition based on alkali metal hydroxides
and various nonionic surfactants. Also, U.S. Pat. No. 4,099,
985 describes the combination of sodium metasilicate, alkali
metal hydroxide and non-ionic surfactants 1 an aqueous
system for cleaning metal surfaces.

U. S. Pat. No. 4,284,435 describes a cleaning composition
and method for removing road film from transportation
vehicles without the necessity of mechanical brushing or
wiping ol the surface using high pressure spray equipment.
The composition comprises 2 to 30% by weight of chelating
agent; 1 to 12% by weight of a bis(ethoxylated) quaternary
ammonium compound; 0.5% to 5% by weight ethoxylated
alcohol nonionic surfactant; 0-5% by weight sodium meta-
silicate and water. This concentrate 1s diluted with water and
applied to the surface at a pressure of above 400 psi. Among
the chelating agents described are ethylenediamine tetraace-
tic acid (EDTA)and its salts and hydroxyethylenediamine
triacetic acid (HEDTA) and its salts.

U.S. Pat. Nos. 3,123,640 and 3,141,905 describe cation-
active surface active chemical compounds, the latter patent
specifically describing their use for bactericidal, germicidal,
antiseptic, algaecidal, fungicidal, textile softening, corrosion
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inhibition, antistatic, emulsitying, foam modifying, ore ben-
eficiation, and various other purposes. The cation-active com-
pounds are quaternary ammonium compounds dertved from
lower monoalkyl dialkanolamines. The cation-active com-
pounds include a) dialiphatic, dialkoxylated quaternary
ammonium compounds, and b) monoaliphatic, trialkoxylated
quaternary ammonium compounds, as described by formulae
in the patents.

One other significant problem with the design of washing
solutions 1s the fact that where the cleaning product to be used
in a wash 1s attempting to remove materials with different
properties (e.g., water-soluble and oleophilic materials), the
ingredients for the wash solution are likely to be imncompat-
ible. Therefore instability in the stored washing compositions
and 1n the diluted wash solutions 1s highly likely. This 1nsta-
bility may take the form of reactivity between ingredients and
physical incompatibility between compounds which leads to
separation of components or phases. These imncompatibility
elfects can lead directly to reduced performance 1n the wash-
ing process and variability in the performance of the washing
process.

BRIEF DESCRIPTION OF THE INVENTION

The present invention describes a concentrate and a ready-
to-use or diluted formulation for an aqueous vehicle cleaner
which can remove a wide range of different types of traific
film using either low pressure application, hand pressure
application, water jet spray apparatus or other manual or
mechanical washing systems. The compositions of the
present invention may comprise, for example, one or more
solutions that each or collectively contain or comprises:

a) at least one anionic surfactant. These anionic surfactants
may be selected from the preferred group consisting of linear
alkyl benzyl sulfonates, alpha olefin sulfonates, secondary
alkane sulfonates and alkyl sulfates, or may be selected from
a more general group consisting of linear alkyl benzyl sul-
fonates, alpha olefin sulfonates, secondary alkane sulfonates,
alkyl sulfates, alkyl ether sulfates, phosphate esters, alkyl
cthoxy carboxylates, sulfosuccinates, and soap (e.g., potas-
s1um cocoate);

b) at least one poly[oxyalkylene] ammonium cationic sur-
factant, and

¢) an alkaline agent.

Optional additional ingredients may comprise at least one
polycarboxylic acid chelating agent (preferably an aminocar-
boxylic acid chelating agent), at least one non-ionic or
amphoteric surfactant, at least one hydrotrope, and at least
one silicate. The alkaline agent may provide a pH (when the
finished product 1s diluted to 0.5 to 5% by weight 1n water)
will be between about 9 to 13. The concentrate may be pro-
vided as a one-part or two part solution. Certain formulations
have been found to be shelf stable as one-part concentrate or
ready-to-use solutions, even with significantly different prop-
ertiecs amongst the components. The compositions may
optionally and preferably contain silicates such as metasili-
cates, orthosilicates (such as in the form of sodium or potas-
sium metasilicate or sodium or potassium orthosilicate) or
other materials to bulfer or support the alkalinity of the solu-
tion up to about 1-2% by weight 1n the diluted solution, and to
provide additional metal protection. The compositions of the
invention are also used in cleaning processes for surfaces,
especially vehicle surfaces in car wash systems. The compo-
sitions are used 1n such processes where there are multiple
liquid application steps and where at least one of the liquid
applications comprises at least one composition according to
the present invention.
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4
DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a cleaning product which
may be provided in a concentrate, liquid, powder, solid or
ready-to-use formulation, the product having a capability of
cleaning a wide range of soil-film, dirt, o1ls, deposits and the
like from vehicle surfaces with minimal damage to the sur-
face of the vehicle, while using less aggressive materials than
hydrofluoric acid. The invention comprises an aqueous solu-
tion, powder or solid (including the possibility of alcohol or
other organic solvents present 1n combination with the water)
with at least three active components therein. The at least
three active components comprise at least one anionic surfac-
tant, at least one alkoxylated ammonium cationic surfactant,
and an alkaline agent to provide a pH (when diluted to 0.5 to
5% by weight total additives to water) which will be between
about 8.0 (preferably at least 9) to 12. There are additional
optional additives, some of which are preferred such as at
least one polycarboxylic acid chelating agent (preferably an
aminocarboxylic acid chelating agent), at least one non-1onic
or Zwitterionic surfactant, and other additives defined herein.
The compositions of the present invention may include those
that comprise, for example, one or more solutions that each or
collectively contain or comprises:

a) at least one anionic surfactant selected from the group
consisting of linear alkyl benzyl sulfonates, alpha olefin sul-
fonates, alkyl sulfates, and secondary alkane sulfonates,

b) at least one poly[oxyalkylene| ammonium cationic sur-
factant, and

¢) an alkaline agent, and
d) a preferred optional ingredient, a chelating agent, par-

ticularly a chelating agent for monovalent, divalent and triva-
lent metal 10ns.

The present invention also comprises a process for the clean-
ing of a surface, especially a hard surface, more especially a
painted hard surface, and most especially a painted vehicle
surface (e.g., a car, truck bus, lorry, bicycle, van, mini-van,
wagon, etc.). At least one of the composition(s) used in the
cleaning of these surfaces comprises the defined alkoxylated
(e.g., polyalkylene) ammonium cationic surfactant.

There are numerous different classes of vehicle and article
cleaning formats that are known in the commercial and
vehicle cleaning field of technology. The compositions of the
present invention, particularly where metal surfaces (includ-
ing painted or coated metal surfaces, as well as raw or anod-
1zed surfaces, such as aluminum) or composite surfaces are
desired to be cleaned, and especially the exterior surfaces of
vehicles are to be cleaned, are particularly effective and ben-
eficial. General areas of use for these materials and processes
include, but are not intended to be literally limited to presoak
washes, preliminary washes, substantive washes, post
washes, and rinses used in vehicle washes (including ‘touch-
less,” low pressure, intermediate pressure, high pressure, tric-
tion-assisted, and Iriction washes), apparatus and utensil
washes, wheel and rnim cleaning washes 1n automated and/or
manual systems, undercarriage washes, special carbon-soil
f1lm removal (for vehicles, especially for cars, trucks, motor-
cycles, trains, and off-road vehicles such as ATV s and snow-
mobiles), and rust or stain removal (especially as used in truck
washing). The cleaning environment may include outside
(uneneclosed) wash systems, housed (enclosed) wash units,
transient wash systems (e.g., where the vehicles move n
assembly-line, conveyed fashion through the system, or
clean-in-place systems where the vehicle, device or apparatus
1s placed 1nto a closed environment and the cleaning steps are
performed on the vehicle device or apparatus while 1t 1s con-
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fined within the environment. In the clean-in-place systems,
the various cleaning solutions may be used once before dis-
carding, be partially recycled (mixed with refreshing solution
and partially recycled), or be completely recycled, until they
are determined to be spent. The spent or partially spent waste
liquids may be reclaimed for separation of components or
discarded in an environmentally acceptable manner.

The alkoxylated cationic ammonium cationic surfactant 1s
an 1gredient of particular note within the practice of the
present invention. These cationic surfactants are commer-
cially available, for example, as Witco Chemicals Cationic
quaternary ammonium compounds Fmcol CC-9, Emcol

C(C-36, and Emcol CC-42. A preferred compound 1s commer-
cially provided as GLENSURF™ 42 which 1s 1naccurately

described as “Diethylammonium Chloride” in a PRODUCT
DATA SHEET provided by Glenn Corporation, which sells
the product. The CAS Number for the actual compound 1s
68132-96-7, 1ts Chemical Abstract name 1s Poly[oxy(methy-
1,2 -ethanediyl)], alpha-[2-diethylmethylammonio)ethyl]-
omega-hydroxy chloride, and its chemical formula 1s listed as
(C,HO) C -H,,NO).Cl. The alkoxylated ammonium cat-

1ionic surfactants used in the present invention may be gener-
ally defined according to the formula:

R _R!
N+ X
R2 R3

wherein R, R" and R” are independently selected from lower
alkyl groups (C1-C4 alkyl groups), R3 comprises a polyoxy-
alkylene chain, and X comprises an anion (any anion 1s use-
tul, acid anions preferred, such as chloride, 10dide, bromide,
fluoride, acetate, phosphate, sulfate, etc.). A preferred type of
polyoxvyalkylene chain (also referred to as a poly[oxyalky-
lene] chain) would have the general formula:

CH;

—— (OCH,CH,)y(OCHCH,), H
CH,

— (OCHCH,),(OCH>CH,),;H

aor

wherein m 1s from 0 to 30, n 1s from 1 to 60, and m plus n 1s
from 1 to 60, and n>m. It 1s preferred that the ratio of n/m 1s
at least 2, more preferred that n/m 1s at least 4, and still more
preferred that n/m 1s greater than 5 or even that m=0. It is also
preferred that m+n 1s within the range of 5 to 60, still more
preferred that m+n 1s within the range of 8 to 50, the most
preferred being where m=0 and n=35-45 (e.g., 42). The anion
1s fairly 1nert 1n the system except for its solubility character-
1stics, which are well understood 1n the art. Simple anions,
especially simple or lower molecular weight acid anions such
as chloride, bromide, 10dide, sulfate, paratoluene sulfonate,
acetate, nitrate, nitrite, phosphate, and the like are conve-
niently selected as the counterion 1on 1n the cationic surfac-
tant. It 1s an option that the total number of carbon atoms
among R, R' and R* have a combined number of fewer than
12 carbon atoms (with the possible maximum being 12 car-
bon atoms). It 1s an additional option that the total number of
carbon atoms in the R, R" and R* groups are between 3 and 12
carbon atoms or between 4 and 8 carbon atoms. The most
common form of this class of surfactants has R, R' and R* as
one methyl radical and two ethyl radicals. In describing com-
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pounds by structure and formula 1n the practice of the present
invention, 1t 1s well understood that substitution of the com-
pounds would be practiced within the background skill of one
ordinarily skilled in the art. The ability of these cationic
surfactants has been clearly found to be superior to the per-
formance of other cationic surfactants. Some of the other
quaternary cationic surfactants have been found to make cer-
tain components of road soil more persistent on the surface to
be cleaned or even attract certain types of soil contaminants,
as compared to the poly[oxyalkylene] ammonium cationic
surfactants defined for use 1n the practice of the present inven-
tion. These poly[oxyalkylene] ammonium cationic surfac-
tants (by themselves, but with regard to some of the following
characteristics, particularly in combination with other com-
ponents of this invention) contribute to at least five funda-
mental beneficial characteristics of the systems of the present
invention which are: 1) compatibility with the anionic surfac-
tant (even those that are generally incompatible with com-
monly used cationic surfactants, 2) improved overall cleaning
performance as compared to compositions which are other-
wise 1dentical except for the presence of these poly[oxyalky-
lene] ammonium cationic surfactants, 3) enhanced drying
performance in combination with any or all of the remaiming,
components of the compositions, 4) reduced detrimental sur-
face appearance or no detrimental surface appearance (even
though the evidence is clear that the compositions of the
present vention are persistent and leave material on the
washed surface, especially as evidenced by the persistent
improved drying rate of the surface after treatment, the
appearance of the surface 1s quite good, with good reflectivity,
no dulling or matte-like appearance, and no discoloration),
and 5) a substantive appearance to the finish (the solution
actually can improve the appearance of the finish, providing
good retlectivity, and a polished appearance to the surface).
These combinations of properties are best obtained by the use
of these polyoxyalkylene ammonium cationic surfactants,
especially 1n combination with the rest of the components
described above for use 1n the present invention.

These compounds are described in U.S. Pat. Nos. 3,123,
640 and 3,141,905 as cation-active surface active chemical
compounds. The cation-active compounds are quaternary
ammonium compounds derived from lower monoalkyl dial-
kanolamines. The cation-active compounds also include a)
dialiphatic, dialkoxylated quaternary ammonium com-
pounds, and b) monoaliphatic, trialkoxylated quaternary
ammonium compounds, as described by formulae 1n the pat-
ents, and are useful in the practice of the mvention as the
polyoxyalkylene ammonium cationic surfactants. Those pat-
ents are incorporated herein by reference for the disclosure of
the structure of those classes of compounds.

In the description of chemical structures and formulae,
where the term “group” 1s used, that terminology 1s specifi-
cally intended to retlect the ability of one ordinarily skilled 1n
the art to use substituted or unsubstituted materials from
within the defined class. With regard to the specific example
of*“alkyl group,” that term would reflect and 1s intended to
cover not only hydrocarbons which literally fit within the
definition of alkyl (e.g., methyl, ethyl, propyl, hexyl, cyclo-
hexyl, 1sooctyl, dodecyl, stearyl and the like), but also those
types of susbtituted alkyl compounds which one of ordinary
skill 1n the art would select for minor or specifically intended
variations 1n the physical and/or chemical properties effected
by the substitution such as chloromethyl, hydroxy-ethyl, eth-
ylene sulfonate, 4cyanobutyl, ethylene-ethyl ether
(—CH,CH,OCH,CH,), ethylene-ethyl thioether, dodecyl
carboxylate (and 1ts ester), 3,4-dibromobutyl, and the like.
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Where the term “alkyl moiety™ 1s used, that term encom-
passes only unsubstituted alkyl. Similarly, the term a “com-
pound having the central nucleus” refers to all chemical com-
pounds which have the 1dentified chemical structure defined
for the nucleus, with the option of having substitution thereon

which does not alter the bond structure defined 1n the formula.
For example, a central structure of the formula:

R

N

would include, phenyl, para-hydroxy phenyl, 1,3-dichlo-
rophenyl, 2.4,6-trimethylphenyl, naphthyl, benzamidazol
(attached through the benzyl ring), and the like, but would not
include cyclohexane, piperidine, or the like, as those changes
alter the bond structure of the ring. The terminology of a ring
or substituent of the formula limits the structure to the specific
groups and positions for substitution as shown.

Anionic surfactants are materials well known 1n the clean-
ing, detergent, and general materials composition art. A sur-
factant 1s generally defined as any compound which when
added to water or an aqueous solution increases the spreading
or wetting properties of water or the aqueous solution, usually
as measured by reducing the surface tension of the liquid.
Surfactants often comprise two segments, one segment which
1s hydrophilic and another which 1s hydrophobic. Where the
segment of the surfactant which 1s most active in reducing the
surface tension of the water contains or comprises an anion
(e.g., dodecylbenzenesulionate), the surfactant 1s referred to
in the art as an anionic surfactant. Where the most active
segment 1s cationic, the surfactant 1s referred to as a cationic
surfactant, and where the most active portion 1s non-ionic or
amphoteric (having both anionic and cationic species), the
surfactant 1s referred to as a non-1onic or amphoteric surfac-
tant, respectively. The anionic surfactant 1s generally used in
an amount which would provide from about 1x107> to 3% by
weight (preferably about 1x107° to 1% by weight) of the
applied solution (the diluted solution or ready-to-use solu-
tion). Where the concentrate may be diluted from 1 to twenty
or more times, the concentration of the anionic surfactant in
the concentrate may be, for example, about 1x107~ to 20% by
weight of the concentrate solution.

Examples of anionic surfactants include organic carboxy-
lates, organic sulfonates, organic sulfates, organic phosphates
and the like, particularly linear alkylaryl sulfonates, such as
alkylarylcarboxylates, alkylarylsulifonates, alkylarylphos-
phates, and the like. It has been found that only certain anionic
surfactants maximize the benefits of the present imvention.
These classes of anionic surfactants are known within the
surfactant art as linear alkyl benzyl sulfonates (LABS), alpha
olefin sulfonates (AOS), alkyl sulfates, and secondary alkane
sulfonates. These are art recognized classes well understood
by the ordinary surfactant chemaist.

The preferred chelating agents for metal 10ns include poly-
carboxylic acid chelating agents include such natural occur-
ring materials as citric acid and malic acid (and their equiva-
lents) and such conventional synthetic materials such as the
aminocarboxylic acid or amine-type carboxylic acid or
amine-type acetic acid chelating agents such as ethylenedi-
aminetetraacetic acid (EDTA), diethylenetriaminepentaace-
tic acid (DTPA), hydroxyethylenediaminetriacetc acid
(HEDTA), and the many other chelating carboxylic acids
known 1 the art. A good background on the structure and
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types of the chelating amine-type carboxylic acids 1s pro-
vided 1n U.S. Pat. No. 5,013,622 and Archiv der Pharmazie

307(5), pp. 336-340, 1974. The chelating carboxylic acid 1s
generally used in a amount of from about 1x107° to 2% by
weight of the applied solution (the diluted solution or ready-
to-use solution). Where the concentrate may be diluted from
1 to twenty or more times, the concentration of the chelating
acid in the concentrate may be, for example, about 2x107> to
50% by weight of the concentrate solution. The chelating
acids are often provided as metal salts, especially sodium or
potassium salts of the acids, such as trisodium hydroxyethyl-
enediaminetriacetate. Amino phosphonates are also suitable
for use as chelating agents 1n the compositions of the mven-
tion, and include aminotris (methylene phosphonate)
(ATMP), ethylenediaminetetra (methylenephosphonates)
(EDTMPA), diethylenetriamine-N,N,N' N" N"-penta(meth-
ylene phosphonate) (DETPMP) and 1-hydroxyethane-1,1-
diphosphonate (HEDP). Preferably, these amino phospho-
nates do not contain alkyl or alkenyl groups with more than
about 6 carbon atoms.

Non-1onic and amphoteric surfactants are also well known
in the art. Many of these may contain polyoxyalkylene chains
within the molecule, with appropriate end groups altering the
hydrophilic/hydrophobic balance of the compound. The oxy-
lakylene component 1s often selected from oxypropylene
(CH, CH, CH,—0O—) or oxyethylene (CH, CH,—0O—)
linkages, preferably with the majority or entirety of the
groups 1n the oxyalkylene chain being oxyethylene linkages.
More specific known classes of these non-1onic surfactants
are known 1n the literature as non-ionmic alkoxylates, non-
ionic alkylphenol polyethers, alcohol alkoxylates (e.g., spe-
cifically alcohol ethoxylates and alcohol propoxylates and
mixed ethoxylates/propoxylates), non-ionic condensates of
branched chain primary or secondary alcohols and alkylene
(especially ethylene) oxides, alkoxylated amines, amine
oxides, non-ionic condensates of fatty acids and alkylene
oxides, and the like. Examples of such nonionic surfactants
are found 1n “Surface Active Agents and Detergents,” Vol-
umes [ and II, Interscience Publications and U.S. Pat. Nos.
2,992.108; 3,068,101; 3,210,152; 3,165,409; and French
Patent Nos. 1,556,240 and 1,497,930. Amphoteric surfactants
are also well known 1n the literature and include, merely as
examples thereof, betaines (such as amidoalkyl betaines), and
the like. Examples of such compounds are found in U.S. Pat.
No. 3,573,049. The non-ionic surfactant 1s generally used in
a amount which would provide from about 1x107> to 3% by
weight (preferably about 1x10™* to 1% by weight) of the
applied solution (the diluted solution or ready-to-use solu-
tion). Where the concentrate may be diluted from 1 to twenty
or more times, the concentration of the non-ionic surfactant in
the concentrate may be, for example, about 1x107 to 90% by
weilght of the concentrate solution. Dehypon™ LS-54 having
(a C,,_,4, Ethylene Oxide (EO) Propylene Oxide (PO) with
distributions of about (EO).-(PO),) has been found to be
particularly beneficial, as has Videt RFG (roughly determined
to be an estimated C, ,_, s, Ethylene Oxide (EO), with about
(EO), and possibly a phosphate ester grouping). The Dehy-
pon™ [LS-54, 1n combination with cationic surfactants in the
present invention, particularly the polyoxyalkylene ammo-
nium cationic surfactants such as the GlenSurt 42 (described
above) has been found to provided a significant and unexpect-
edly enhanced effect in the overall performance of carying the
detergent action to the the surface, particularly through road
film. Videt RFG would be a less desirable alternative to the
Dehypon™ [LS-34.

The alkaline agent to provide a pH (when diluted to 0.25 to
5% by weight total additives to water) which will be between
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about 8 to 13 may comprise any of the many alkaline agents
known 1n the art, but preferably comprises metal phosphates,
metal carbonates, and metal hydroxides, particularly alkali or
alkaline metal hydroxides such as NaOH and KOH. The
weight percentage of the pH control agent depends upon the
strength of the agent and the target goal for the pH. Generally
the pH control agent may be used 1n weight percentages of
about 1x107°% to 1%, 2% or even 3% by weight of the dilute
solution, preferably from 1x107 to 3%, and more preferably
from 5x107°% to 1.5% or 2.5% by weight of the diluted
solution to deliver a pH of from about 8.5 to 13, preferably
from 8.5 to 12. This would convert to about 0.2 to 20% by
weight pH agent of the concentrate.

Other conventional and non-conventional cleaning solu-
tion additives may be added in the practice of the present
invention. Where shelf stability of the cleanming product (as a
concentrate or as a ready-to-use product) 1s important, the
optional additives should not react with other ingredients to
change the performance of the system adversely or cause
components to precipitate or separate within the solution.
Among specific types ol materials which may be optionally
added into the system include, but are not limited to quater-
nary ammonium compounds, fragrances, brightening agents,
antifoaming agents, foaming agents, wetting agents, antioxi-
dants, stabilizers, coupling agents, emulsifying agents, sol-
vents and the like. Silicates, such as metasilicates and ortho-
silicates are a preferred additive and may be provided 1n a
weight percentage of the diluted solution of from about
1x10™ to 1% or more by weight, preferably from about
5x107* to 1%, and more preferably from about 1x107 to 1%
by weight of the diluted solution. This would convert to about
5x107 to 25% by weight of the concentrate solution. The
balance of the solution would primarily be water, with other
optional ingredients also present.

The above composition 1s usually provided as a concen-
trate designed to be diluted with water. The ratio of concen-
trate to water 1s within the range of from about 1:300 to 1:10,
but may be diluted to any proportion within that range or less
eificiently diluted by a lesser amount (e.g., 1:2). The present
invention 1s able to provide an efficient cleaning composition
especially adapted to remove road film which may have a
wide range ol components from transportation vehicle sur-
faces. The cleaner may efiectively remove tratfic film without
damaging painted surfaces.

The composition of the present invention also includes an
cthoxylated primary or secondary alcohol having from 8 to 18
carbon atoms reacted with from 2 to 12 moles of ethylene
oxide. It 1s preferred that the nonionic have from 3 to 8 moles
of ethylene oxide, with the optimum being about 7 moles.
These nonionic surfactants are difficultly soluble in the con-
centrate. Therefore the minimum amount which will provide
the proper wetting characteristics 1s preferred.

These materials are commercially available and well-
known nonionic surfactants. The following materials are par-
ticularly preferred: lauryl alcohol ethoxylated with 3 moles of
cthylene oxide (EO), coco alcohol ethoxylated with 3 moles
EQ, stearyl alcohol ethoxylated with 5 moles EO, mixed
C, »-C, s alcohol ethoxylated with 7 moles EO, mixed second-
ary C,,-C, - alcohol ethoxylated with 7 moles EO, mixed
Co-C,, linear alcohol ethoxylated with 6 moles EO and the
like. It 1s preferred that the nonionic have from 8 to 15 carbon
atoms 1n the alkyl group. When this preferred alkyl group 1s
used the most preferred nonionic 1s the mixed C,,-C, ; alco-
hol ethoxylated with 7 moles EO. A preferred material com-
prises the alcohol alkoxylates, particularly the alcohol
cthoxylates and propoxylates, especially the mixed ethoxy-
lates and propoxylates, particularly with 3-7 oxyethylene
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(EO) units and 3-7 oxypropylene (PO) units such as the
alcohol Dehypon™, having 5 EO units and 4 PO units. These
materials may be present in a wide range of concentrations,
such as, for example, from 0.1 to 25% by weight of the
concentrate or solution, from 1 to 25% by weight of the
concentrate or solution, 1 to 20% by weight ol the concentrate
or solution, 2 to 15% by weight of the concentrate or solution,
or 4 to 12% by weight of the concentrate or solution.

Compositions within the scope of the present mvention
may also include the presence of an alkyl dimethyl amine
oxide. A preferred amine oxide 1s lauryldimethyl amine
oxide.

The concentrate of the present invention could be an aque-
ous composition. The balance of the composition 1s essen-
tially water. No particular provisions with regard to non-
deionized or distilled water 1s required.

The composition of the present invention 1s useful 1n clean-
ing vehicle surfaces by any type of pressure spraying or
non-pressure application with an aqueous solution or a water
concentrate mixture having a temperature of as low as 1° C.,
although higher temperature water up to 95° C. can be uti-
lized. Generally, it has been found that water having a tem-
perature of from 20° C. to 60° C., 1s preferred, with water
having a temperature of from 40° C. to 50° C., being most
preferred. It 1s within these preferable ranges that an energy
savings results as hot water need not be utilized to clean the
vehicles.

The composition in the present invention can be either
pre-diluted before being introduced to the pressure spray
apparatus, or can be mixed in situ during spraying. Generally
from 1 part concentrate mixed with 300 to 50 parts water will
provide the most effective cleaning. The exact amount
depends on the water hardness, the type of soil 1n the tratfic
film, the concentration of actives 1n the concentrate and the
like, 1.e., with harder water, a more concentrated solution
must be used. Also with soils containing particular metals, a
higher concentration 1s desirable for most effective cleamings.
Nevertheless, satistactory results can be obtained using dilu-
tions within the above range although 1:300 to 1:50 1s most
preferred.

The processes used 1n the cleaning industry, such as indus-
trial cleaning, spray washing, mechanical washing, vehicle
washing (both automatic and hand-washing, no-touch or
mechanical, low pressure, moderate pressure or high pres-
sure), utensil or machine part washing, and the like 1s usually
performed 1n a number of steps used 1n sequence and in
various combinations. It 1s not unusual for five or more liquid
applications to be applied during a complete wash cycle. For
example, there may be a first preparatory application (prep
wash, prep gun, presoak, prep rinse or pre-rinse) which com-
prises, for example, only water; water and detergent; water
and builder (e.g., phosphate); water, detergent and builder;
and these solutions with surfactants therein. There may also
be as a second (or first) step a presoak (or soak, or full soak),
even after the prep rinse. This application often comprises the
major application of detergent/surfactant 1n aqueous solution
(and some or all optional materials such as chelating agents,
solvents, etc.), although non-aqueous, organic solutions may
be used. The third possible step (or first or second step) that
might be used comprises a main wash application, which
usually would follow the pretreatment(s) of either the prep
rinse and/or soak application, with little or no time delay
between steps, although minutes may often pass between
steps, even though this 1s not preferred from a time usage
standpoint or wetting standpoint of the solutions and treat-
ments. The main wash may contain most or all of the primary
active agents and the optional agents as desired for the spe-
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cific process and as listed above. Another application (e.g., a
possible fourth step) 1n this sequence may be a “clear coat™
application, oiten comprising a non-ionic surfactant, anionic
surfactant, optional quaternary compound, butfering agent or
pH control agent, solvent, and the like. Any of these steps or
combinations of steps may then be followed by a possible
fifth step such as a rinse step, with the application comprising
water (alone), some lower concentration or solvents and
detergents than 1n one or more of the previous applications,
and generally lower concentrations of additives. Another
optional step (e.g, a possible sixth step) would be a drying
application step which might include an organic, relatively
non-volatile solvent (e.g., mineral seal o1l, C1-C6 ester, etc.),
water, alkyl or aryl quaternary ammonium compound, dialkyl
quaternary ammonium compound and any of the other
optional ingredients. A main purpose of this application 1s to
facilitate removal (e.g., physical removal, as by run-oif or air
spray assisted run-ofl) of the liquid from the surface so that
spotting from dissolved or carried components 1s reduced.
This more rapid drying 1s particularly significant since the
potential for residue remaining is lessened and the total time
of the wash cycle may be reduced by reduction 1n the critical
drying phase at the end of the wash cycle. The solutions may
also be used 1n clean-in-place systems as well as conveyor
wash systems or free-standing/open systems.

The use of the defined cationic surfactant (comprising a
solution of poly[oxyalkylene| ammonium cationic surfactant
alone 1n a water carrier, a solution with water and any surfac-
tant, or 1n a solution [aqueous or organic]| 1n combination with
at least one of the three classes of anionic surfactants, the
linear alkyl benzyl sulfonates (L ABS), alpha olefin sulfonates
(AOS), and secondary alkane sulfonates, ¢.g., 1n an aqueous
solution having a pH of at least 8.5 (e.g., between 8.5 and 13,
between 8.5 and less than 11.5, or between 8.5 and 10.5) into
any one of the first five steps described above, particularly the
prep rinse, soak, main wash, rinse and clear coat applications
can 1mprove the driability of the washed structure. This 1s
particularly true when the combination of anionic and cat-
ionic surfactant 1s added before or during the main wash. It
has also-been noted that the addition of the defined class of
poly[oxyalkylene| ammonium cationic surfactant to the prep
rinse and/or the soak, without the addition of the anionic
surfactant species improves drniability of the cleaned and
washed surface.

The practice of certain aspects of the present invention has
been found to provide uniquely beneficial effects 1n certain
specific washing sequences, even where there are already
general benefits provided in all washing, rinsing, or cleaning
situations. The alkoxylated cationic ammonium cationic sur-
factant has been found to provide a particularly unique effect
in the washing/rinsing/cleaning/waxing/drying cycles
encountered 1n the washing of vehicle surfaces. When the
alkoxylated ammomum cationic surfactant 1s present 1n an
elfective amount (e.g., greater than 5 parts per million (ppm))
in at least one of a series of liquid application steps 1n a
washing/rinsing/cleaning/waxing/drving sequence, and the
application 1s 1n any step before drying, the liquid 1s removed
from the washed surface more rapidly (by sheeting, shedding,
or physical movement of the liquid rather than evaporation)
than with other compositions, and 1n some cases more com-
pletely before active drying (by towels or heated air or air
drying). This feature 1s uniquely beneficial 1 the surface
cleaning industry, and especially the vehicle cleaning indus-
try. As vehicles are washed, cleaned, rinsed and then usually
air dried or blown dried. The first method of drying allows for
the formation of drying spots or water spots on the surface, it
all of the liquid with any solids content has not been removed

10

15

20

25

30

35

40

45

50

55

60

65

12

from the surface before air drying. The same problem occurs
to a lesser extent with the blow drying (whether heated or
not), and the time and energy mvolved 1n extended forced
drying 1s reduced when there 1s less liquid remaining on the
surface at the beginning of forced drying process.

In addition, there 1s a less quantifiable, but definitely
observable benefit in the use of the poly|oxyalkylene] ammo-
nium cationic surfactants in wash applications, particularly to
car and vehicle bodies during wash operations. There 1s a
visible improvement in the ‘shine’ or shininess of the surface
when the poly| oxyalkylene] ammonium cationic surfactant 1s
present 1n wash compositions than 1n similar wash composi-
tions tried. This 1s believed to be a result of the fact that fewer
adverse, shine reducing materials remain on the surface either
from the original road film (remaining on the surface or
redepositing on the surface from solution that 1s not removed)
and/or from materials in the wash solution which deposit on
the surface.

The exact functional mechanism by which the alkoxylated
ammonium cationic surfactant atlects the drying cycle 1n a
washing/rinsing/cleaning/waxing/drying 1s not understood.
This renders 1t all the more surprising that an unknown phe-
nomenon 1s occurring in the application of the alkoxylated
ammonium cationic surfactant that provides this unexpected
benefit.

Examples of washing compositions include:

I. A washing composition used as an aqueous solution at a pH
between about 1.0 or 2.0 to about 13 comprising:

a) at least one anionic surfactant selected from the group
consisting of linear alkyl benzyl sulfonates, alpha olefin sul-
fonates, and secondary alkane sulfonates, and

b) at least one poly[oxyalkylene] ammonium cationic sur-
factant,

The use of this particular washing solution (as applied solu-

tions la) then 1b) at a pH between 1.0 and 6.0, with the

addition of acidulating (or aciditying) agents, has been found

to be particularly and surprisingly effective in areas where the

water source has high water hardness and high TDS.

II. A washing solution used at a pH between 8.5 and 13
comprising:

a) at least one anionic surfactant selected from the group
consisting of linear alkyl benzyl sulfonates, alpha olefin sul-
fonates, alkyl sulfates, and secondary alkane sulfonates,

b) at least one poly[oxyalkylene] ammonium cationic sur-
factant, and

¢) an alkaline agent.

I11. Another useful washing composition that 1s used at a pH
between 8.5 and 10.3 comprises:

a) at least one anionic surfactant selected from the group
consisting of linear alkyl benzyl sulfonates, alpha olefin sul-
fonates, alkyl sulfates, and secondary alkane sulfonates, and

b) at least one poly[oxyalkylene| ammonium cationic sur-
factant,

¢) an alkaline agent, and

d) a chelating agent.

Each of the washing compositions of I, Il and Il may also be
combined with non-ionic surfactants, particularly polyoxy-
alkylene non-1onic surfactants such as the Dehypon™ [LS-54
and Videt RFG described above to provide enhanced perfor-
mance. A total addition weight of from 1 to 25% or from
2-20%, or from 3-15% or from 5-10% by weight of the
concentrate or non-aqueous components ol the solutions
would be a generally useful range. The concentrations for the
concentrates would be in solutions diluted, for example,
about 5-300 or 75-100 times. Each class of washing solution
operates particularly well within and around the respectively




US 7,482,315 B2

13

described pH levels at the substrate surface. These pH levels
would tend to be slightly higher 1n either a diluted solution or
concentrate (e.g., 0.1 to 0.7 or more pH units higher) as
compared to the pH on the surface of a vehicle to which the
solutions were applied after application of an acid prewash. It
has been surprisingly found that where the pH of the diluted
solution (introduced as either a single step composition appli-
cation or various solutions applied in multiple steps) while on
the surface being cleaned (i.e., over at least a portion of its
dwell time on the surface) 1s between about 8.5 to 11.0 or
between about 9.0 and 10.5 (e.g., a surface contact pH
between 8.5 and less than 11.5 or between 8.5 or 9.0and 10.3
or 11.0), the general cleaning activity of the wash solution 1s
significantly enhanced and even wvisually observable
improvements 1n cleanming can be provided. The concentra-
tion of the alkoxvylated ammonium cationic surfactant can be
varied over a wide range, and the variations have been shown
to have significant effects dependent upon which solutions
are being used. Although the alkoxylated ammonium cationic
surfactant may be used 1n concentrations of from about 3 to
2,500 parts per million in the diluted or use solutions, they are
more desirably provided in amounts of from 5 to 2,000, or 10
to 1,800 ppm 1n solutions applied with a chelating agent or
after application of the chelating agent. The higher levels of
the alkoxylated ammonium cationic surfactant may be par-
ticularly beneficial in waxing or polish liquids, the alkoxy-
lated cationic ammonium cationic surfactant acting to pro-
vide a significantly and observably better shine when applied
in these compositions during the wash cycle. The amounts of
the alkoxylated ammonium cationic surfactant applied in
these polish or wax compositions may be better provided in
the higher end of the concentrations, from 10-1000, from
50-1000, or from 50-500 ppm. 1n the particular composition.

The lower levels of the alkoxylated ammonium cationic
surfactant may be desirable in the earlier applied composi-
tions, especially any preparatory or prescrub liquid composi-
tions, but this may be in part dependent upon the specific type
ol road soi1l encountered. For some types of road soil, 1t has
been found that larger amounts of the alkoxylated ammonium
cationic surfactant may reduce the ability of a specific com-
ponent of the soil from being removed, while the lower con-
centration still actively assists 1n the removal of that specific
component. In all concentrations of alkoxylated ammonium
cationic surfactant, however, the compositions of the mven-
tion still actively clean surfaces in an advantageous manner.

The compositions of the present mmvention and wash
sequences using compositions ol the present nvention
wherein at least one liquid applied during the wash cycle
comprises at least 5 ppm of at least one alkoxylated ammo-
nium cationic surfactant have also been observed in some
specific events to provide a unique benelit 1n cleaning vehicle
surfaces at lower temperatures. It 1s known 1n the industry that

when vehicles are washed at lower temperatures (e.g., below
60° F., below 50° F., below 40° F. or below 30° F., that 1s

below 18° C., below 13° C., below 4° C. or below —-1° C.), the
road soil tends to be harder to remove. It 1s not fully under-
stood whether this 1s caused by reduced activity of wash
components because of the reduced temperature, or other
phenomenon, but the poorer cleaning results are apparent. It
has been found 1n the practice of the present invention that
when one or more of the wash solutions of the present inven-
tion are applied to vehicles wherein the body temperature of
the vehicle and/or the air temperature of application are at
lower temperatures (as defined above), the washing cycle
provides for a better cleaning than other wash systems. As the
use of the alkoxylated cationic ammonium cationic surfac-
tants are novel 1 vehicle wash systems and this benefit 1s
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unexpected from any teachings of the prior art, the process
comprising the following steps 1s also novel and unobvious.
The process comprises:

A process for cleaning the exterior surfaces of a vehicle
comprising applying a first liquid to the exterior surfaces of a
vehicle and then applying a second liquid to the surface of the
vehicle, at least one of said liquids comprising at least 5 ppm
of at least one poly[oxyalkylene] ammonium cationic surfac-
tant, wherein the temperature of the surface of the vehicle 1s
less than 60° F. (below 18° C.) and/or the air temperature
and/or solution temperature at which the at least one of said
liquids comprising at least one poly|oxyalkylene] ammonium
cationic surfactant 1s below 60° F. (below 18° C.). The process
may also be characterized as a process for cleaning the exte-
rior surfaces of a vehicle comprising applying a first liquid to
the exterior surfaces of a vehicle and then applying a second
liquid to the surface of the vehicle, at least one of said liquids
comprising at least 5 ppm of at least one poly[oxyalkylene]
ammonium cationic surfactant, for where at least one liquid
comprises an aqueous solution at a pH between 8.5 and 13
comprising;

a) at least one anionic surfactant selected from the group
consisting of linear alkyl benzyl sulfonates, alpha olefin sul-
fonates, and secondary alkane sulfonates,

b) at least one poly[oxyalkylene] ammonium cationic sur-
factant, and

¢) an alkaline agent;

wherein the temperature of the surface of the vehicle and/or
the air temperature and/or solution temperature 1s at or below
said lower temperature (e.g., below 60° F., e.g., below about
18° C.).

At least one of the liquids applied with or after or before the
application of the at least one poly[oxyalkylene] ammonium
cationic surfactant may comprise a chelant (as defined and
described hereinabove) or the first application of the at least
one poly[oxyalkylene] ammonium cationic surfactant may
include a chelant, 1t being within the scope of the invention to
apply a chelant before application of the at least one poly
[oxyalkylene] ammonium cationic surfactant. It 1s also desir-
able 1n one practice of the present invention, particularly
where certain types of road so1l may be present on the vehicle
to 1nclude a nonionic surfactant, as described above with at
least one of the liquids applied. The nonionic surfactant may
in fact be beneficially combined into a liquid comprising both
the anionic and the at least one poly|oxyalkylene] ammonium
cationic surfactant. The three different classes of surfactant
and the chelant may therefore be applied 1n a single liquid
composition. A particularly useful class of non-10nic surtac-
tants that have never been used 1n vehicle wash compositions
before include the class defined as alkoxylated amines or,
most particularly, alcohol alkoxylated/aminated/alkoxylated
surfactants. These non-1onic surfactants may be at least in part
represented by the general formulae:

R2°-(PO) N-(EO) H, R?°-(PO) N-(EQ), H(EO),H and

R2°—N(EO) H,

wherein R*°— is an alkyl, alkenyl or other aliphatic group,
or an alkyl-aryl group of from 8 to 20, preferably 12 to 14
carbon atoms, EO 1s oxyethylene (as previously
defined), PO 1s oxypropylene as previously defined, s 1s
1 to 20, preferably 2-5, t1s 1-10, preferably 2-5, and u 1s
1-10, preterably 2-5. Other vanations on the scope of
these compounds may be represented by the alternative
formula:

R*°-(PO),—N[(EO), H][(EO).H]
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wherein R*" is as defined above, vis 1 to 20 (e.g., 1,2, 3, or 4
[preferably 2]), and w and z are independently 1-10 and
preferably 2-5.

These compounds are represented commercially by a line of
products sold by Huntsman Chemicals as nonionic surfac-
tants. A preferred chemaical of this class includes Surfonic™
PEA 25 Amine Alkoxylate. It has been found, not only within
the compositions of the present invention, but alone, 1n aque-
ous solutions, organic solutions, and mixtures with other
surfactants (anionic, cationic, non-1onic, amphoteric, Zwitte-
rionic), basic solutions, or acidic solutions that these alcohol
alkoxylated/aminated/alkoxylated surfactants of this class
are particularly effective in the removal of hydrophobic mate-
rials, particularly highly hydrophobic materials including
grease, oils, greasy materials, and/or oily maternials which
may appear in soils, even though these individual materials
may have very different physical or chemical natures.
Examples of the hydrophobic materials or components of
road so1l that have been specifically identified as being clean-
able by this class of materials includes, for example only,
triglycerides, cable grease (e.g., Del Ray Cable grease based
on fatty ester), fatty esters, divalent fatty acid salts, Mo (prob-
ably MoS, or MoS1,), and Sb; and other highly hydrophobic
greases with high temperature melting characteristics.

Another variation within the practice of the present inven-
tion 1s the use of an acidic presoak liquid or prescrub liquid,
betore, aiter or at the same time as the application of the liquid
compositions comprising the at least one poly[oxyalkylene]
ammonium cationic surfactant, such as the liquid comprising
the aqueous solution at a pH between 8.0 and 13 or between
8.5 and less than 12.0 or less than 11.5 (with a chelating agent
present) or between 8.5 and 10.5 (with a chelating agent
present) comprising:

a) at least one anionic surfactant selected from the group
consisting of linear alkyl benzyl sulfonates, alpha olefin sul-
fonates, alkyl sulfates, and secondary alkane sulfonates,

b) at least one poly[oxyalkylene] ammonium cationic sur-
factant, and

¢) an alkaline agent.

The acidic presoak or prescub liquid would comprise a solu-
tion at a pH of between 1.0 and 5.5, or between 1.5 and 3, or
between 2.0 and 5.0 comprising an acid (such as phosphoric
acid, oxalic acid, tartaric acid, acetic acid, formic acid,
trichloroacetic acid, glycolic acid, chloracetic acid, bromace-
tic acid, cyanoacetic acid, thioacetic acid, propanoic acid,
barbituric acid, succinic acid, butanoic acid, uric acid, ita-
conic acid, 2-oxoglutaric acid, pentanoic acid, picric acid,
picolinic acid, citric acid, 1socitric acid, carboxyglutamic
acid, 2-oxo-3-methylpentanoic acid, adipamic acid, adipic
acid, hexanoic acid, 2-bromobenzoic acid, benzoic acid,
3-chlorobenzoic acid, 2-iodobenzoic acid, dinicotinic acid,
dipicolinic acid, lutidinic acid, 2 or 3-nitrobenzoic acid,
quinolinic acid, gallic acid and the like), inorganic acids such
as phosphoric or phosphorous acid and at least one surfactant.
The combination of phosphoric acid with organic acids, par-
ticularly the combination of phosphoric acid and oxalic acid
(for example) provides greatly enhanced aluminum brighten-
ing along with the highly effective soi1l removing/cleaning
cifects of the compositions of the present invention. The ratio
of the phosphoric acid and other organic acid preferably
should be 1n the range of 1:15 to 15:1, weight/weight. The pH
of the acidic solution on the surface should be within the
described pH range. When the next liquid 1s applied, that next
liquid will raise the pH level of the liquid on the surface of the
vehicle. There will be a dwell time of the various liquids on
the surface, with a alkaline liquid being applied to the vehicle
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surface during at least a part of the dwell time of a previously
applied acidic liquid. By partial dwell time 1t 1s meant that
some of the previously applied liquid may have run off the
surface, dripped off the surface or evaporated, but that there 1s
still visible liquid on the surface of the vehicle from that
previous liquid application, etther as a film, droplets, beads,
patches, or the like. The application of an alkaline wash
solution, including the alkaline wash solutions of the inven-
tion which comprise the at least one poly[oxyalkylene]
ammonium cationic surfactant, will cause the pH of the liquid
dwelling on the surface of the vehicle to rise to above pH 7, as
the pH of the alkaline liquid will decrease, although remain-
ing at a level above about 8.5 as described above. The pH may
be measured by any convenient method, including, but not
limited to the presence of a pH indicator strip on the surface
ol the vehicle, the use of pH measuring electrodes attached to
the surface (for testing purposes), the placement of pH mea-
suring devices onto the surface, and/or the removal of liquid
samples from the surface and the measuring of the pH by
conventional pH measuring devices and systems. The ben-
efits of this aspect of the mnvention result with this acid first
liquid application followed by a basic second liquid applica-
tion, and, 1 fact, may be used in combination with any
sequence of acid then alkaline material or alkaline material
then acid, as well as with any other features, compositions or
practices described herein. Where terms such as first liquid or
second liquid are used, the numeric references imply order
only when so specifically identified. In the practice of the
application of the terminology ““acid first liquid application
followed by a basic second liquid application,” the term “fol-
lows” clearly 1dentifies a required order or sequencing of the
steps. Without such limitation, the reference to a number for
the steps herein includes both the specific stated ordering and
any reordering (e.g., applying a second liquid first) within the
scope of the language.

The pH change in the later applied alkaline solution tends
to be particularly important where a first later applied solution
or a second later applied solution (later with respect to the first
in sequence applied acidic liquid) contains a chelating agent,
particularly the chelating agents according to the practice of
the present invention such as the aminopolycarboxylic chelat-
ing agents such as HEDTA and EDTA and DTPA. The use of
the lower pH (acidic) earlier applied liquid in combination
with the later applied basic chelating agent containing liquids
has been found to provide uniquely effective cleaning for a
wide variety of components 1n road so1l, and a high degree of
cleaning and brightness to the cleaned surface.

One type of preferred cleaning or wash liquid 1n the prac-
tice of the present invention would comprise an anionic sur-
factant (particularly those from the class comprising at least
one anionic surfactant selected from the group consisting of
linear alkyl benzyl sulfonates, alpha olefin sulfonates, and
secondary alkane sulfonates), at least one cationic surfactant
comprising at least one poly[oxyalkylene| ammonium cat-
1ionic surfactant, at least one non-ionic surfactant (as defined
and described above), at least one alkaline agent (as described
above), an aliphatic or aromatic or mixed aliphatic-aromatic
hydrocarbon, o1l or spirit (e.g., mineral oil, mineral spirit,
terpene, limonene oxide, limene, terpentine, and the like),
hydrotrope (e.g., dispersing or emulsifying agents, coupling
agents, amphoteric agents, compounds having a hydrophilic-
htdrophobic balance within the range of 2-16, oxygenated
solvents such as the Dowanol™ series and the like), and the
various other types of general ingredients described herein
and 1n the art in general. Such general ingredients might
include, for example, thickening agents, antioxidants, dyes,
organic solvents, silicates, and the like.
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EXAMPLES

T1 An Alkaline Bwlder Concentrate Containing Ami-
nocarboxylic Acid Chelating Agent. This Product 1s Often
Applied with T-2.

Formula Breakdown for: Formula T-1

Percent Raw Material

85.05000 TETRASODIUM EDTA LIQ. 40%
2.70000 SODIUM HYDROXIDE 50% LIQUID
90.25000 SODIUM SILICATE SOLUTION, 2.40

Si0,/Na,O
3.00000 AMINOTRIS(METHYLENE PHOSPHONIC
50% ACID)

Total 100.00%

1-2 Formula Surfactant Concentrate Containing Poly|oxy-
alkylene]ammonium Cationic Surfactant. This Product is

Often Applied with T-1.

Formula Breakdown for: T-2

Percent Raw Material

13.45 WATER, ZEOLITE SOFTENED
3.85 POTASSIUM HYDROXIDE, 45% LIQUID
16.50 SODIUM XYLENE SULFONATE, 40%
9.45 LINEAR DODECYL BENZENE SULFONIC
ACID 97%
9.00 Fatty Alcohol (C,5-C,) ethoxylate propoxy-
late Dehypon ™ [.S-54
1.75 LINEAR ALCOHOL 60-70% ETHOXY-
LATE; Neodol 25-7
31.50 Lauryl Dimethylamine Oxide, (30%o)
9.0 Poly[oxyalkylene]ammonium Cationic
Surfactant
4.50 MINERAL SPIRITS
5.00 Dipropylene Glycol Methyl Ether, bulk

Total 100.00%

1-3 Acid Detergent Applied As a Separate Solution, E.G.,
Betore or After Either or Both of the T-1 or T-2 Applications.

Formula Breakdown for: T-3

Percent Raw Material

10.00000 WATER, ZEOLITE SOFTENED
44.50000 CITRIC ACID, 50%,
20.50000 LINEAR DODECYL BENZENE SULFONIC
ACID 97%
7.50000 Sodmum Lauryl Ether Sulfate 60%,
5.00000 NONYLPHENOL ETHOXYLATE 9.5 MOLE
1.00000 POLYOXYETHYLENE POLYOXYPROPY-
LENE DERIV.;
11.50000 Dipropylene Glycol Methyl Ether, bulk

Total 100.00%

T-4 DETERGENT Acidic Detergent Containing Poly|oxy-
alkylene] Ammonium Cationic Surfactant That May Be Used
Without Fither T-1 or T-2 Application.
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Formula Breakdown for: T4 Detergent

Percent Raw Material

10.00000 WATER, ZEOLITE SOFTENED
41.00000 CITRIC ACID, 50%,
7.00000 Sodium Lauryl Ether Sulfate 60%

20.50000 LINEAR DODECYL BENZENE SULFONIC

ACID 97%
5.00000 NONYLPHENOL ETHOXYLATE

9.5 MOLE

5.00000 Poly[oxvalkylene] Ammonium Cationic

Surfactant

11.50000 Dipropylene Glycol Methyl Ether, bulk

Total 100.00%

Evaluate Glensurt 42

The purpose of the test 1s to evaluate Glensurf 42 1n a
plastic and multi-substrate rinse aid test. Test Conditions: The
test substrates were Presoiled with 14 grams of hot point soil

in the Hobart WM-5 for 3 min. 1n 160° F. city water. Then
transierring the test substrates to the Champion 1 KAB ifor

testing 1n city water 140° F. A 30 second was.

h with no rinse

water, observations were recorded for each ac

ditional PPM.

PPM  Observation

5 PPM Water seems to collect together then run down or off the test

substrate.

10 PPM No visible change. 10 seconds for the water to collect together

and run off.
20 PPM No visible change.

40 PPM Very little change, the water seems to shed off slower on the
car painted plates and bike chain guard part. Film and steam 1is
beginning to stay on the window from the bottom going up.

80 PPM Water is cloudy but does clear with time. No foam.

100 PPM A slight dull appearance on the metal plate. The shedding of

the water has slowed down.

140 PPM Film has covered 95% of the window. Some surface foam.

No visible change on the substrate.
200 PPM Shedding of the water has slowed. It appears t

o have less

water spots or droplets on the surface of the substrate. The
surface of the substrate are dry to the touch. The metal plate
appears to have a slightly duller finish. Slightly more foam.

500 PPM Shedding of the water has slowed down to 18

seconds, just

leaving water droplet on substrates. Residue 1s noticeable on

the metal non-painted surface, the surface has

a dull appear-

ance. Stable foam 1s ~2.5 inches and take 2 mins. for the

foam to break up. The window fogs and films

from the down

~L4 of the window. The window has a slight residue

appearance and 1s dry to the touch.

1000 PPM Pinhole developed on the China plate. Shedding time on the

non-painted metal plate 40 seconds, clear glas

s 30 seconds,

china plate 30 seconds. On the window surface, the water runs
rapidly down forming legs and making a honey cone pattern

with film in the center of the cone. The foam 1
~3.4 inches and take 3 min to break-up.

s very stable

1500 PPM The foam 1s very stable 5-6 inches breaks down rapidly to
3/4 inches but stays stable for another 6-7 mins. Foam remains

on the surface of the substrates, pinhole effect
substrates. Shedding of the water on the china
seconds, on the metal 45 seconds.

s on all of the
plate took 30
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Evaluate Witco Emcol CC-9

PPM Observation

5 PPM No visible change. Water droplets remain on all substrates.

10 PPM Knife and glass appears to shed the water the fastest.

20 PPM The china plate stays totally wet for 18 sec. Then the water
runs off. Rapid water removal on knife, glass, polycaronate,
and spoon. Water droplet left on substrates. Water is clear.

40 PPM Water runs down on all substrates. The china plate remains
wet before watersheds.

80 PPM No visible change.

100 PPM No visible change.

140 PPM No visible change on the substrates. The water is slightly
hazy, no foam.

200 PPM Water droplets remain on all substrates. Water removes or
sheds fast on all substrates except for the china plate. It takes
about 18 sec before the water sheds from the plate. Trace of
foam.

500 PPM No visible change.

1000 PPM No visible change. No foam or scum, water has a hazy

appearance.

Evaluate Witco Emcol CC-42

PPM Observation

5 PPM No visible change. Water run off, droplets remain on all
substrates.
10 PPM No visible change. Water run off, droplets remain on all
substrates.
20 PPM No change.
40 PPM The water sheets off the substrates.
60 PPM The window is fogging up.

100 PPM The window totally fogged up. On the window, the water
beads up plus streams of water runs down. No visible change
on substrates.

200 PPM Unstable foam ~Y4". The window fogs from the top down.
There might be a trace of surface scum. Scum also noticed on
the back wall of the machine.

300 PPM Stable foam 1".

400 PPM The surface of the substrates appears to have pinholes. The
clear substrates such as the glass have a hazy look to them.

500 PPM Foam is 3", little foam bubble area staying on the surface of
the substrate.

1000 PPM 3-6" very stable foam. The foam stays on the surface of the
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Evaluate Witco Emc

Date of test Jan. 07, 1998

PPM

Observation

ol CC-55

1 PPM No visible change. Water run off, droplets remain on all sub-

strafes.

3 PPM No visible change. Water run off, droplets remain on all sub-

strafes.

5 PPM Possibility of some pinhole effect on the china plate and

plastic plate. Good water run off on all substrates.
20 PPM Good runoff of the water. No foam. Within 4 min. the sub-

strates are ~95% dry.

100 PPM No visible change.
200 PPM Knife and glass starting to have a pinhole effect. The water 1s

milky.

300 PPM No visible change. Scum was also detected on the back wall

on the machine.

400 PPM No foam. The rack appears to have a white scale deposit on it.

500 PPM 3" of foam.

700 PPM 3-4" of foam.
1000 PPM 5-6" of foam. Good run of water, some pinhole effect on the

plates.

Evaluate Witco Emc

Date of test Jan. 07, 1998

PPM

5> PPM

10 PPM

15 PPM

20 PPM

100 PPM

200 PPM

300 PPM
500 PPM

Observation

ol CC-59

Water sheets rapidly leaving small water droplets on the sur-

face.
No visible change.

Very small amount of surface foam. Water runs very rapidly

off the substrates, leaving water ¢
~95% dry 1n 2.25 mins. They fee

roplets. The substrates look
| dry to the touch.

Half of the window fogs. No visi

ble change on the substrate.

The window fogs from the top down and has droplet and
water streams. Stable foam of 1.5".

Foam droplets or bubbles remain

on the surface of the sub-

strates. Foam level 1s 3". Water sheets rapidly. It took 1.5
mins drying time to reach the ~95% dry surface.

5-6 inches of foam. Signs of film

on the substrates.

6 inches of foam. Test was aborted at this point. While

cleaning the machine a yellowish
on the back wall of the machine.

Use Solution pH

substrates.
Volume Titration
Equipment -3  T-3
Date Weather Type Product Product
17-Feb  Cloudy, 29 deg . In-Bay Auto 36 ml > ml, 7 drops
17-Feb  Cloudy 29 deg . In-Bay Auto 3¥ml 5 ml, 8 drops
17-Feb  Cloudy 29 deg . In-Bay Auto 3¥ml 5 ml, 8 drops
17-Feb  Cloudy 29 deg . In-Bay Auto 38ml 5 ml, 8 drops
17-Feb  Cloudy 29 deg . In-Bay Auto 3¥ml 5 ml, 8 drops
18-Feb  Sunny, 23 deg .  In-Bay Auto 50ml —
18-Feb  Sunny, 23 degF.  In-Bay Auto 34 ml —
18-Feb Sunny, 23 degF. In-Bay Auto 25ml 5 ml, 5 drops
22-Feb Cloudy 24 deg . Touchless 10 ml 25 ml, 6 drops
Tunnel
22-Feb Cloudy 24 deg F. Touchless 10 ml 25 ml, 6 drops
Tunnel

Volume Volume Titration
-1 -2 T-1/1-2
Product Product Product
63ml 38ml 5 ml, 11 drops
48 ml 38ml 5 ml, 8 drops
23 ml 38ml 5 ml, 4 drops
33 ml 38ml 5 ml, 6 drops
39 ml 38ml 5 ml, 7 drops
50 ml 35ml —
25 ml 40ml —
30ml  28ml 5 ml, 6drops
33 ml 39ml —
78ml  39ml —

grease scum was detected

Study

pH of
Solutions Number
on of
Vehicle  Vehicle Results

— 3  Film

— 5 No Film
— 3  Film

— 4  No Film
— 5 No Film
— 4  No Film
— 3  Fim

9.5 14  No Film
9 4  No Film
11.5 4  Film
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-continued
pH of
Volume Titration Volume Volume Titration Solutions Number

Equipment -3 T-3 T-1 -2 T-1/1-2 on of
Date Weather Type Product Product Product Product Product Vehicle  Vehicle Results
22-Feb Cloudy 24 deg F. Touchless 10 ml 25 ml, 6 drops 6lml  39ml 5 ml, 25 drops 10 10 No Film

Tunnel
22-Feb Cloudy 24 deg F. Touchless 10 ml 25 ml, 6 drops 32ml  30ml — 9 12 No Film

Tunnel
22-Feb Cloudy 24 deg F. Touchless 60ml 25ml, 60drops 32ml 30ml — 7 4 Film

Tunnel
23-Feb  Sunny, 25 degFF. Hybnd 10 ml — 24ml  25ml — 9.8 4.5 No Film
22-Mar Sunny, 41 degF. In-Bay Auto 0  None 50ml  20ml 10 ml, 20 drops 10 16 No Film

15
Performance Characteristics of Poly[Oxvyalkylene]
Ammonium Cationic Surfactant in t-2 Surfactant
Concentrate
mls T-1 mls T-2 Percent Poly[oxvyalkylene]

Equipment Product product On Ammonium Cationic
Date Weather Type On Car Car Surfactant in T-2 Product Clean Dry Shine
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 degF.  In-Bay Auto 50 22 0.5 +++ +— —+
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ —+ —+
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 degF.  In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 —++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0 +—— —+ ——
25-Mar Sunny 43 degF.  In-Bay Auto 50 22 0 +++ ++ ——
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0 +—— —— ——
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0 +++ ++ ++
25-Mar Sunny 43 degF.  In-Bay Auto 50 22 0 +++ —— ——
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0 +—— +— ——
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0 ——— —— ——
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0 ——+ +— ——
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0 ——— —— ——
25-Mar Sunny 43 degF.  In-Bay Auto 50 22 0 +—— ++ ——
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 —++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ —+ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++
25-Mar Sunny 43 deg . In-Bay Auto 50 22 0.5 +++ ++ ++

+Glass +Hood  +Paint
+Chrome +Sides +Chrome

+Paint
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The Addition of Non-Ionic Surfactants to the Compositions
As noted above, the addition of non-1onic surfactants, such
as the Videt RFG and the Dehypon™ LS-54 provide desirable
benefits, as does the unique combination of phosphoric acid
and an organic acid, such as oxalic acid, provide additional
unique benefits to the practice of the present mvention.
Another specific formulation within the scope of the present
invention that further exemplifies these benefits includes:

PERCENT BY WEIGHT RAW MATERIAL

535.25 Soft Water

10.00 Phosphoric acid (75% aqueous)
3.50 Oxalic Acid dihydrate 99%
6.00 Videt RFG Non-1onic Surfactant
6.00 Linear Dodecyl Benzene Sulfonic Acid 97%
2.50 Nonylphenol Ethoxylate 9.5 Mole
7.50 Dehypon ™ LS-54 non-ionic surfactant
1.25 GlenSurf ™ 42 cationic surfactant
6.00 Propylene Glycol Monomethyl Ether
2.00 Aliphatic Hydrocarbon

100% TOTAL

This composition has found particular utility for touchless
and friction-type car and truck washes, wheel cleaning and
brightening processes in car washes. Carbon soil film
removal 1n truck washing, rust stain removal 1n truck wash-
ng.

The function of the oxalic acid (as an example of the
organic acid) and the phosphoric acid (as an example of the
inorganic acid) have been noted as follows:

No aluminum brightening

Some aluminum brightening seen

Some aluminum brightening seen

No aluminum brightening seen

Best level of aluminum brightening seen.

1) Phosphoric acid alone

2) Oxalic acid alone

3) Citric and Oxalic acid

43 Citric acid alone

5) Phoshoric acid/oxalic acid

What 1s claimed:

1. A process for cleaning a surface comprising applying at
least two separate applications of aqueous liquids to a surface
to be cleaned, at least one of the aqueous liquids applied to
said surface comprising an aqueous solution having a pH of
between 2.0 and 13 and comprising:

(a) anionic surfactant comprising at least one of linear alkyl
benzyl sulfonates, alpha olefin sulfonates, alkyl sulfates
or secondary alkane sulfonates,

(b) propoxylated ammonium cationic surfactant compris-
ing a surfactant having the formula:

|
R\N+‘/R_
Rg/ \R3
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wherein R, R', and R” are independently selected from lower
alkyl groups, R® comprises a polyoxyropylene chain, and X
comprises an anion, and

(¢) an alkaline agent or an acidulating agent.

2. A process according to claim 1, wherein the aqueous
solution has a pH of between 8.5 and 11.5 and additionally
comprises at least one polycarboxylic acid chelating agent.

3. A process according to claim 1, wherein the polyoxypro-
pylene chain comprises at least one of:

CH;

—— (OCH,CH,),(OCHCH,), H
CHs;

——(OCHCH,),(OCH,CH,),,H

or

wherein n 1s 1 to 60, and m 1s O to 30.

4. A process according to claim 1, wherein the polyoxypro-
pylene chain comprises a least one of:

CH,

—— (OCH,CH,),(OCHCH,), H
CH,

——(OCHCH,),(OCH,CH,),.H

or

and the ratio n/m 1s greater than 4 and m+n 1s between 3 and
60.

5. A process according to claim 1, wherein the aqueous
solution contains at least one additional additive comprising
aminocarboxylic acid chelating agent, nonionic surfactant,
amphoteric surfactant, or silicate.

6. A process according to claim 1, therein the aqueous
solution comprises:

(a) about 2x107° to 50% by weight of a chelating agent for
multivalent metal cations,

(b) about 1x107~ to 25% by weight of said anionic surfac-
tant,

(¢) about 1x107° to 8% by weight of said propoxylated
ammonium cationic surfactant, and

(d) about 0.25% to 12% by weight of said alkaline agent.

7. A process according to claim 6, wherein said chelating
agent comprises a polycarboxylic acid chelating agent.

8. A process according to claim 7, wherein said polycar-
boxvylic acid chelating agent comprises an amine polycar-
boxylic acid.

9. A process according to claim 7, wherein said polycar-

boxylic acid chelating agent comprises a polycarboxylic acid
comprising DTPA, EDTA or HEDTA.
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